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Aluminum-chlorine  cell. 

9  10 ©  An  aluminum-chlorine  cell,  in  which  an  electro- 
lytic  bath  contains  an  electrolytic  solution  (2)  therein, 
and  a  cathode  and  an  anode  are  arranged  in  the 
electrolytic  bath,  and  in  which  the  anode  (3)  is  com- 
posed  of  one  of  aluminum  and  aluminum  alloys,  and 
the  the  cathode  (4)  is  composed  of  a  gas  diffusion 
electrode. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  aluminum- 
chlorine  cell  having  a  high  output  voltage  and  a 
large  current  for  use  in  storing  electric  power  and 
various  fields. 

Description  of  the  Background  Art 

Conventionally,  a  zinc-chlorine  cell  as  a  cell 
utilizing  a  halogen  gas  has  been  developed.  How- 
ever,  in  this  case,  an  output  voltage  is  low  such  as 
1.5  to  1.6  V.  Hence,  a  cell  utilizing  a  halogen  gas 
having  a  high  output  voltage  has  been  demanded. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  an  aluminum-chlorine  cell  in 
view  of  the  prior  art,  which  is  capable  of  outputting 
a  high  voltage  and  a  large  current. 

In  accordance  with  one  aspect  of  the  present 
invention,  there  is  provided  an  aluminum-chlorine 
cell,  comprising  an  electrolytic  bath  for  containing 
an  electrolytic  solution  therein,  a  cathode  arranged 
in  the  electrolytic  bath  and  composed  of  one  of 
aluminum  and  aluminum  alloys,  and  an  anode  ar- 
ranged  in  the  electrolytic  bath  at  a  certain  distance 
away  from  the  cathode  and  composed  of  a  gas 
diffusion  electrode. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  more  fully 
appear  from  the  following  description  of  the  pre- 
ferred  embodiment  with  reference  to  the  accom- 
panying  drawings,  in  which: 

Fig.  1  is  a  schematic  cross  sectional  view  of  one 
embodiment  of  an  aluminum-chlorine  cell  ac- 
cording  to  the  present  invention;  and 
Fig.  2  is  a  fragmentary  cross  sectional  view  of  a 
gas  diffusion  electrode  used  in  the  cell  shown  in 
Fig.  1. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

eluding  hydrogen  chloride  (HCI)  and  sodium  chlo- 
ride  (NaCI)  therein  is  contained  in  an  electrolytic 
bath  1  ,  and  an  aluminum  plate  3  as  a  cathode  and 
a  gas  diffusion  electrode  4  as  an  anode  are  ar- 

5  ranged  at  a  certain  distance  away  from  each  other 
in  the  bath  1  .  As  shown  in  Fig.  2,  the  gas  diffusion 
electrode  4  has  a  laminate  form  including  a  reac- 
tion  layer  5,  a  gas  diffusion  layer  6  joined  together 
with  the  reaction  layer  5,  and  a  porous  collector 

10  plate  7  attached  to  the  gas  diffusion  layer  6. 
In  this  embodiment,  the  reaction  layer  5  is 

prepared  as  follows:  That  is,  PdO  powder  having 
an  average  particle  size  of  approximately  150A, 
hydrophobic  carbon  black  powder  having  an  aver- 

75  age  particle  size  of  approximately  420.A  and  poly- 
tetrafluoroethylene  (PTFE)  powder  having  an  aver- 
age  particle  size  of  approximately  0.3u.  are  mixed 
at  a  ratio  of  1:10:3.5,  and  then  the  obtained  mixture 
is  processed  under  pressure  into  a  film  form  having 

20  a  dimension  of,  for  instance,  0.1mm  in  thickness  x 
100mm  in  width  x  100mm  in  length.  The  gas 
diffusion  layer  6  is  prepared  as  follows:  That  is, 
hydrophobic  carbon  black  powder  having  an  aver- 
age  particle  size  of  approximately  450A  and  the 

25  PTFE  powder  having  the  average  particle  size  of 
approximately  0.3u  are  mixed  at  a  ratio  of  7:3,  and 
than  the  obtained  mixture  is  processed  under  pres- 
sure  into  a  film  form  having  a  thickness  of  approxi- 
mately  0.5  mm. 

30  In  the  diffusion  electrode  4,  the  reaction  layer  5 
contacts  the  electrolytic  solution  2,  and  the  porous 
collector  plate  7  is  connected  to  a  gas  storage  tank 
11  through  a  pipe  9  having  a  valve  10  in  its 
intermediate  portion  for  carrying  out  an  open-close 

35  control  of  the  pipe  9.  A  tank  12  for  storing  and 
circulating  the  electrolytic  solution  2  to  the  bath  1 
is  also  provided.  The  bottoms  of  the  bath  1  and  the 
tank  12  are  connected  with  each  other  through  a 
pipe  14  and  a  pump  13  arranged  in  the  middle  of 

40  the  pipe  14,  and  the  tops  of  the  bath  1  and  the  tank 
12  are  also  linked  with  each  other  via  another  pipe 
15. 

In  the  halogen  cell  described  above,  during  a 
discharge  operation,  chlorine  gas  stored  in  the  tank 

45  1  1  is  supplied  into  the  electrolytic  solution  2  in  the 
form  of  Cl~  through  the  pipe  9  and  the  gas  diffu- 
sion  electrode  4  where  CI2  is  changed  into  2CI~  by 
the  electrode  reaction,  and,  at  the  same  time,  the 
aluminum  of  the  cathode  3  is  changed  into  Al3+  to 

50  be  eluted  into  the  electrolytic  solution  2.  Hence,  in 
the  electrolytic  solution  2,  AICI3  is  formed  to  in- 
crease  its  concentration,  and  an  output  voltage  of 
2V  is  obtained  during  the  discharge.  A  lot  of  chlo- 
rine  gas  CI2  is  changed  into  2CI~  in  the  reaction 

55  layer  5  of  the  gas  diffusion  electrode  4,  and  the 
obtained  2CI~  are  eluted  into  the  electrolytic  solu- 
tion  2  permeated  in  the  react  ion  layer  5,  thereby 
obtaining  an  extremely  large  discharge  amount 

Referring  now  to  the  drawings,  wherein  like 
reference  characters  designate  like  or  correspond- 
ing  components  throughout  the  several  views  and 
thus  the  repeated  description  can  be  omitted  for 
the  brevity,  there  is  shown  in  Figs.  1  and  2  one 
embodiment  of  an  aluminum-chlorine  cell  accord- 
ing  to  the  present  invention. 

In  the  drawings,  an  electrolytic  solution  2  in- 
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such  as  5  times  as  compared  with  a  conventional 
zinc-chlorine  ceil, 

In  this  embodiment,  although  the  PdO  is  used 
as  a  catalyst  in  the  reaction  layer  5  of  the  gas 
diffusion  electrode  4,  however,  other  metals  in  the 
platinum  group,  oxides  thereof  or  the  both  thereof 
can  be  used  as  the  catalyst. 

As  to  the  cathode,  aluminum  or  an  aluminum 
alloy  including  lead  (Pb),  thallium  (Tl)  or  the  like 
can  be  used,  and  a  conductive  insoluble  material 
covered  by  aluminum  or  an  aluminum  alloy  may  be 
also  used. 

Relating  to  the  electrolytic  solution  including 
HCI  and  NaCI,  a  trace  amount  of  additive  such  as 
indium  (In),  cadmium  (Cd),  mercury  (Hg)  or  the  like 
can  be  included. 

As  described  above,  in  an  aluminum-chlorine 
cell  according  to  the  present  invention,  a  high 
output  voltage  can  be  obtained,  and  chlorine  gas 
can  be  quickly  supplied  to  the  entire  surface  of  a 
reaction  layer  from  a  gas  diffusion  layer  of  a  gas 
diffusion  electrode  as  an  anode  during  a  discharge 
operation.  Hence,  a  flowing  current  per  unit  area  of 
the  anode  is  large,  and  a  large  current  can  be 
picked  up,  thereby  enabling  a  remarkably  powerful 
performance. 

Although  the  present  invention  has  been  de- 
scribed  in  its  preferred  embodiment  with  reference 
to  the  accompanying  drawings,  it  it  readily  under- 
stood  that  the  present  invention  is  not  restricted  to 
the  preferred  embodiment  and  that  various 
changes  and  modifications  can  be  made  by  those 
skilled  in  the  art  without  departing  from  the  spirit 
and  scope  of  the  present  invention. 

Claims 

diffusion  electrode  during  a  discharge. 

The  ceil  of  claim  2,  wherein  the  catalyst  is 
composed  of  one  of  metals  in  a  platinum 
group  and  oxides  thereof. 

The  cell  of  claim  2,  wherein  the  aluminum  alloy 
includes  one  of  lead  and  thallium. 

The  cell  of  claim  1,  wherein  the  electrolytic 
solution  includes  a  trace  amount  of  additive 
composed  of  one  of  indium,  cadmium  and 
mercury. 

The  cell  of  claim  2,  also  including  a  tank  for 
supplying  chlorine  gas  to  the  gas  diffusion 
layer  of  the  gas  diffusion  electrode. 

The  cell  of  claim  1,  wherein  the  electrolytic 
solution  includes  hydrogen  chloride  and  so- 
dium  chloride  therein. 

4. 

5. 
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1.  An  aluminum-chlorine  cell,  comprising: 
an  electrolytic  bath  for  containing  an  elec- 

trolytic  solution  therein;  40 
a  cathode  arranged  in  the  electrolytic  bath 

and  composed  of  one  of  aluminum  and  alu- 
minum  alloys;  and 

an  anode  arranged  in  the  electrolytic  bath 
at  a  certain  distance  away  from  the  cathode  45 
and  composed  of  a  gas  diffusion  electrode. 

2.  The  cell  of  claim  1,  wherein  the  gas  diffusion 
electrode  includes  a  reaction  layer  composed 
of  a  catalyst,  carbon  black  and  poly-  50 
tetrafluoroethylene,  and  a  gas  diffusion  layer 
bonded  to  the  reaction  layer  and  composed  of 
the  carbon  black  and  the  poiy- 
tetrafluoroethylene,  the  reaction  layer  contact- 
ing  the  electrolytic  solution.  55 

3.  The  cell  of  claim  2,  wherein  chlorine  gas  is 
supplied  to  the  gas  diffusion  layer  of  the  gas 
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